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^5 (54) Title: DAMPER 

^ (54)%ffi(0«^: 5^>/<Sa 




(57) Abstract: A damper for industrial machines comprising housings (102. 602) and flange 
members (104, 604) arranged in the housings wherein the flange member is composed of a re- 
silient body at at least a part distal from the center thereof and is formed to incline with respect 
to the axial direction or the radial direction of a rotary shaft and to abut against the inner wall 
face of the housing. The damper generates a significantly diflFerent damping force depending 
on the operating direction to ensure a stabilized braking. In the case of a direct driven type, the 
flange member (104) is tapered toward the circumferential edge on the corresponding opposite 
sides, and since no space for allowing deformation is required on the significant deformation 
side, the damper can be made compact and lightweight and can operate to follow up a micro 
amplitude, thus exhibiting an excellent damping performance. In the case of rotary type, the 
flange member (604) comprises a member engaging with a shaft (603), and since a protrusion 
(604a) is formed on the outer circumferential surface thereof while inclining with the respect 
to the radial direction of the rotary shaft, a rotary differential damping performance can be 
exhibited efficiently and regulated arbitrarily. These dampers are applicable as a suspension 
damper of a bicycle, a rotary damper of a chair, a damper for opening/closing a door, and the 
like. 

(57) SSi?!: ffi<*(1 O 2. 602)i:. ffittft fCKB$ *L ^> :? ^ > i^gP«( 1 O 4 . 

5»tt«;*^&3a:y. }b^-:^f^^fil^c^^LTXl4Iilte$^a)tts^:^|SIfc*^LT. mni. 
ho lesiisoo^^. :?^>vS5*t(i 0 4)(c[i. ^(Dms^i&'ri>mm(om\zm^ 

(6 0 4)14. «i(*(6 0 3)i:«&'r*«&SP«A^t>^»:y. ^(OnSillcM^ t>*tfc 

iQiffl(6 0 4a)tt. laiEttcDftst^iBiicWLT. LTj^fiK* tt. mfesaaa 



WOW04/053353 Al IlillilliiiillliillHliii 




(84) |g£S (Oim)'. ARIPO ^It (BW, GH, GM, KE, LS, Sftfl>ia»S: 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), O.— ^ — Hf8H2a&» 
1^ (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). 3 — n 

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 

FR,GB,GR,HU,IE,IT,LU,MC,NL,PT,RO,SE,SI,SK, 2X^3— K&^/^fi<DBSSlCOt^T^i. ^a8*fT**t* 

TR). OAPI (BF, BJ. CF. CG, CI, CM, GA, GN. GQ, ^PCrii-^ V h <D#]BllC|gft $ ttr * T zi — K t SSS 

GW, ML, MR, NE. SN, TD. TG). (DiJ-< ^ >Xy — h J $#Bgo 



wo 2004/053353 





(/015932 



- 1 - 



^oT> -'o(Dmtim(DmW}m\zm^ii^^c'^vtb. ^(owji^:&\^iz^^xm 



jv^^y/'^mm. mpL\t. mmz^m-^nx\^^^->Hyi7Tzr'j—Af)t^^nx 
(1) mi^iif^^z^^^mm-r^'Jii^maj^^^rcib. mm-fymm^tv. mm::i7.h 

mmhm<x^^h<Dtvx. mmti^m^^rc^>^'^mmi!)m^^nx\^^^ m 

Xit. 11-51122 9^^##MS) o 

z.<D^^m<i^m^zmm-^nrcy>/mmxit. {^m^<Dmi^\z^^n^j;^v\z. 

x^T. hv— R^2 2-ea5-s>'^>>^2 3 tcTPViT. -e©— ::;&^©®Jc(0^«^T 

miz-D^^x. ^n^n<D:^m\z^':>x±u^mmtnzmm^^c'^\^tbx\^^^h 

<DX$>^o 



wo 2004/053353 




;T/JP2003/015932 



(1) z:<DWi^<Dmi^m^mm\t. mi^nmmty'^>i^2 3<ommmt(D& 

mmti\zMVTW}^:^mz^^mi^^^c^v^x\,^^h<D'T^$>^o t»eoT> ^ 

*3 T . ^ ^ fF^ -r ^ ^ PbI ;^>tjJix^ , 

(3) ^muLvx. m.mmm^^m'r.^nm\zm^umf)^iE>:fsi^h(D^m^^ 

mmty^yi^2 3(Dmmmt(Dm\,zmm^wif)^^crs,\^^<ox. m^tjuj'^^cu 
vi, m'pmmxhmi^-^-^^rcisb\z\t. ^±mm^fi^-^<'r^>ii'miA^^(Dx. 
y^>z^2 s^/ism^ti^x&mtj^^i^-^Kt^'Z-^tim^-^'i. "tomtit, mm 

ii5<'::5<, 

z.(D:i-^A^u-^^)-y>/mm(Dmmj^^m^'r^rc^iz. mmtj^pim 
vrcu—^v—i$^>/'^i!}mm-^nxif>^ mxu. #^2002-193012 



wo 2004/053353 




:T/JP2003/015932 



{Dmzmfm^m.n^^'^^tdnucoi^. :^^^-7.mm^(o:^\Pimz^^m 

site & % -B: ^ ^ t /^>t-e ^ o 

^xmwiij^^^-^'^^o tvx\^^\z^^'^f3i\/^(D'v. mmi>(omm(ommzi:. 

:^^m(D^mt. jtu'^^m^omm^^m^-r^zLh\zhKi. ^itT&mmT 

mwj-:^\^iz^^x. ±^ <mmm^mt:^^in^ t\^^vmmmzmnrciy>nm 
e^*i#^"r§iittc:^§. m\z. iz^Mm\z^\^^x^m^n^'r^^mi!)^'i!:-m'v 

^Tc. mm^mmMm^^mmizmmx^^trnz. ^om^^^nMizm^x 

m^^fs:^. f}^-z>m-^mzMvxx\tm^m(DM:Hij\^\zMVT. mmi^xm^ 
'tLxyy>z^^u<Dmmmm^<D]Hmm\zMvxm^Mm^mvx^ 
m-t^^'^izm^-^nxif^^^it^wWLt'r^o ^twz^^x. mmii)mmx$> 



wo 2004/053353 ^^T/JP2003/01S932 

mmtmi^p^mmt^^. y^>i^^Mmmm(Dmi^p^mmizM-r^mmt}\z^r) 

\zm^\^^m\zmi^^n. B.mtii)m<'fs.^(r>-^. <tt)^viii^:tr<£^D. ^® 

>uy )^<Di^m\z^^m^-^\^'^^^o 

-li^xdb^A-^^ii^n(DB-^mz'^^-t^mz. z.oy'yy-J^Mtm^. BE 



wo 2004/053353 ^^T/JP2003/015932 

So 

m(}>mm\zmmvTW}i^-sjmx$>^ ©t. wji¥:&mz^^ xmh< mj^smsh* 

±^&m.W}^y>/vmm\t. m>^<Dmmmm^izMy)Hn^^t^^x^. m^u. 

^fc. :^mm<Dm—(Dmm<D^m\,zfj^f)^^y>/^mm\t. u-:$^\j-^^>/^ 
mmx$>^o Tf3it>t>. -z^o^mzmm-^n^mi^ii. z.<Dmi^p^\zmt^'^m 
icBBs^n, m:^<Dmu\zmm-^n^mi^ii^^psm-^^'^m^mt^mW}m y 

c(Dm^'^u<D^m^\z^mm^^f3:^i^h=^^m^. ^oeimt. mmt^(Diku 
^(Ritc*fbT, m^vxm^-^n. ib^-^^i^o^^f^mmiz^m-r^^-^izm^-^n 

mm\zmm't^^^iz. •rut>t>&m> is^i^vK^tm^&m-^ti^^^^zm^-^ 
nx\,^^(DXs mi^iiy^>z^m mm homMmmmiz. mwty^y-j 

m.M^%^mzno ^t-fy^x^^o 
±myy>z^m\t. w^^m:^t}ih^h7i}^-'i^m^-^tirc%<Dx^^c h ^jnp 



wo 2004/053353 




:T/JP2003/015932 



©tufeissi J; 0 m> m^istTL/^^^ D^^^\z. mi^hyy >z^^mt-dm x> 
M) (Dm^mm\zmx)^vyBrixmm-^n^^ii^^^i^t^. 



wo 2004/053353 




;T/JP2003/015932 



a^iiy^yz^mu mm ii(Dm<DMmmwj<Dmmi)mmm\znt>n. ^Mizm 
i&$n#§o ^(Dfctb. ^(D^y/^^mmvi. m^(Dmmmm^. miz^<Dmfi&m 

^x^^<Dx. mzM> m^<Dmm^U(ommmm(D^>/'^\zm'r^o m\z. 



wo 2004/053353 ^^T/JP2003/015932 
^ - 8 - 



^ 1 :^^m(Dm-(Dmm(Dmm\zM^^mwj^i^>Amm(Dm^m^m 
o^m^m^^i^. m4mu. :^mm(DUWj^^>/mmizm^^^y^>z^^u 
(e)\tm^(Dy'^>>^mu<D^n^n(Dm\zuyzy^ -^m ^Hn^nrc^m(Dy 

m<Dy^>i^^:^^^V. ig)\t'7—A—m^\ZXVy hd^^tt &n;fe7^ 

m^^v. m5m\t. ^mm(DUWj^i$^>/'^mm\z^^^x. mmmm^-'^iz 

mx$>y). f^imu. :^mM<Dm~<Dmm<Dmmz7i)^i!)^^a-^ \j-^^>/^m 
mxm^^^y'^>i^mM^wim'r^ftisb(Dm^m:^^nmx$>r)^ m8m\-i. * 
^m<Du~-:$^ u -^y>^'^mm<Dm^^m^m\z^-rmxi^ d > ( a) «m#:©p*3 

m(Du-'$f^)-^^>nmmzm^^^yy>-j'^M<D^nm'^^^^mmmmx 
i?mi> (c)\-s.^n^xf3i\^^^'<y<Dy^>z^^u. (d)}tiihm(D^^m^\z-^ 
1 \mt. 2^!RgiiOD-i5'u-sCi5^>/isgtcMVis:7^>i?gi5$j0tiiia5cD#a 



wo 2004/053353 ^|[^ ^^T/JP2003/015932 

- 9 - 



mr, :$imm<Dm-(D-mm<D^m},zw^t?^-mm^y>/mm(Dmiz-:D\,^xm 
m^mmvxmmr^o 

y>/'^mmizm^^^y^>i^w^^<Dmmm^^h. t^ra. msm^z. ^<o^>r% 

^lBI(c^t-J^-5tc. ei(Di5^>Ag«Ji. itid^^wi^e 1 0 1 {c*5ViT. 
R1giJ^©m#: 1 0 2 i:. S#:|^T€Em»lf^-r§ t!X h >a >;/ h* 1 0 3 X 

>;/;j73{>^e,;^:5y y 1 0 7 aTSffl^nxVi^So 11:^ 1 0 6 OifiH^tC:^ 

U:7^X 1 0 8 -^WOd. t!X h>n^;; H 1 0 3 ©igU&fC J;oTlB3g 1 0 6{ftISW 



wo 2004/053353 ^^T/JP2003/015932 
~ - 10 - 

j^cfe, ±my^>z^^uio4tmi^io6t(Dmmmwj^\z\t. ^v-x^ 

J:5fcbT2*fi:R±j&ttfx h>D^:/ H i 0 3\z'SBL^nn^n. ^JVh i i oxm 
^$n. s^^nxvi^o y^>i^m^i0 4<D'sSLmt. y.^j—zf^^vxh. 

l?^nJ^J;<. m^its ^^::fA'PT^Va-hV)V-y^^i^:iL>:iAmmm 

zfAizm^L'XU^^s.mm^^M.^^m'r^^t-fy^x^^o 

mim(D^>/'^mmxm^^rcy^>z^^ui o m2ig(a)B:ac(b)(c^ 
T<fc"5Jc. -:^mzm^hniy^'-/'^-=^^i 0 5^^'r^h<ox$>nit. ^(dm 
mzmzmmn.fs.\^^o y'^>-j^M(D^m^'s^m\z-z>\,^xu^mrr^o 

mzm{si)\z^-r^^\z. m^itmz\t. m^3oi<Dnm^t.y'7>-jmi&iz 
0 2<Dm^x^^nmmm3 o 3 8it.nM=^m^-^ri^^'^\z^^\^x\i^^. ^ 
(DitJ^. d^>/'%mm<j^m.^mz^\^x. mw^oKDp^mmiiyyy-JW^^^o 
2(DmmmMhtm'^mm-^n^-^miii^^^o\z. ^f-n—^^^ 0 s^wf 
^y^y-j^m-i.. mw-nnmznvx. m=^i^mzU'DX\^^^o >L<om\z^\^^ 
X. ^f^3 0 4jitrx h>D-/ H&^f . 



wo 2004/053353 ^^T/JP2003/01S932 
~ - 1 1 - 

Ji> "r-zt-gg^j-^wr § y 7 >>?gB# 3 0 2 (Dmmmm 3 o 3 a tmi^ so i 

®3 0 3 ati. ^—/"i—m^^uf^oy ^ >i^3M:^i^(D^mtmn&(D^m^X' 
(DKmti-m±v^^'^iz:f3ir). y^>i^uummmm^-^^\zm^s o Kop^rn. 

izn^:itif)^-V^^^^iztii^o 

>\>:^^^mnrz^^^—:^]^(Dm^^mmzm^'t^^t\z^'DX. sfe, ^om^ 

T^feOTfeO. 1-5112269) Ut. mmt!(D 

xh>uy V(D—:^^(Dmi^m(D:^tim:&^(Dmi^^j^v%mibxs.^fiit)m< 
>/mm\-i. m^(D^mx^mmmzmr^^^z.htitx^^o ±my^>-y 

h<o\z^\,^x\it. y^>z^^u^^:^i^mm^mxmmTn\t. #fe#:cDig}^{ci 



wo 2004/053353 ^^T/JP2003/015932 

^ - 12 - 

bfe<fc-5Jc. ^-n-ibm^^^fcy y >z^^ux$>ti},tmzmm)tf3:< . ^oy^ 
>z^mu(Diff^v\^^^m^i^m<Dmmm^m4m(a)^is)iz^-ro z.n^(Dm 

Us 4 0 4H;^U-r^Sr^-r. 

B4ia(a)«. y^>i^m^<DnmmT^mm(Dm\zm^r:iT—/'^-ffi. m2 

7^^5^-A-^5)^4 0 2 §W-r^7^>5^W^^U. ^4Ei(b)«. #M^CE?f 
^(Dft^^it-^-T— /1-0#l.ifex>-A°-g|5:$:)'4 0 2 ^W^T § :7 

TViSt^J::, ^<D^—/^—^^4 0 2\Z^pf3:< t%—-Z>(Dy (^^#) § 

0 ( e ) :7 ^ >i^m(DmMi^^-r^mm<Dmizy^—/'^—mt^^rcm 2 m^z^-r 

5^-/1-135:9^ 4 0 2US^<D^mizmMy^X^y ^^i!}^^^^m.4 0 
b, m4igi(f)«. xu-:/4 0 4§^bTt!x b>n^y Klc:5iD#ttcn;fe4^ 

y^—/^—^m^^rcy^>z^^MX$>^X. ^<D'f—/^—^^4 0 2 IcBf^ODJI^Jl^ 



wo 2004/053353 ^^T/JP2003/015932 
^ - 13 - 

^c^rfA^J^fflVi. ^@2 6. 3mm. ff$3mm. 5^— S 
10 mm, 5^— Z'^— 3 5 ° (D7^-A°— l^f^^^^ X^?^t^t3iP?5ft^Mb, z!A 
m^A6 5/S (J I S K6 2 5 3 AM^^^Dp^ — ) <£rWT^ :7 ^ >>^|$ 
$J^f^^b;^Co ^:o:7^>i^gB*^ 3tScJc:oViT. :^^2 0mm, »$0. 8mm 

:7 >y mit Ji&^ ^v-x iz=.mit=e v^^>^m'^vrc^v-y.^±my^yz^m 
momm^mzm^v. (^^25. 8mm(Dn^mmzmmvxm.^iLxx.-^ 
ti^umm't)->':/)vtiyrco z.<DU^m^>:f)v^7^mmmumm\z±yhv. 

mmzXs 2Hz ±2 OmmT^mi&^iirx Z.(D h^<DmM-miiL^^^m^V 

fto ^(Dm^^f^Brnkz^-to 

(D:^[^)izitvxs B:$mmwj mwi^<D:^\^) f)^m5m(DmMtKDm^mi^x\^^ 

-So 

5^gi5#o^^«kt)'fo/jN$vi0i?. mwj:^m\zmvxy'^>i^^u<o^m^mm'r 

So 



wo 2004/053353 ^^T/JP2003/015932 
^ . - 14 - 

tdTfe^ice. 6N/mm (0. 6 7 kg f /mm) <3Dn-r;Vxy U >i^$l^if b 

fe^i^ffl-y->:/;i/?&mf^b, ^(DU^miy>':/)]^^7jmmwjumm\z±^y hvxs 
mmi^^^^o. iHz, 0. 2Hz> iHz^ 2Hz. 4Hz<h^^T^ -en 

TfSlil&5iffitciiS:CT^t«*^l^<?5:«3. mm^W^fA$>^:i tit's t>il)^^o ^n\z 

m-ox. ^^uwjxmiE>f}-^f3:mmm\i<Dmm^m'r^tth\z. m^^^nm mm 

/h $ ViM^:^ ^ ^ D S t -5 #tt Sr^r S d t ?&5fc>56> § o 

'A\z. :$imBM(Dm~(Dmm(Dmm\zmt>^u-i$^ V -^^>/v^m(Dm\z^\^^ 
xmrn^mmi^xum^zmMT^o 

80(a), m9m(a)) RZf^<DA-Ammm (^8BI(b), ^90(b)) X$> 

Bioig«. :$imm(Du-^v-^y>/^mmizm\^^^y^>i^^u<D^m 

2 ^WT^^-a-SB*^ 5 0 3:i&^e);5:^o CKD^-^gP^jO^J^SlCdigP 5 0 4 

jL^y.h'^'-m(D^i±i^i)'^^:^^mmmuiz^^x—mzmf^-^rircmx$>^o 
^^mut.a^ii\-i. mmmux-mzm^-^nft^(Dx$>'DXh. mmmux 
-mzm^-^tirz%<Dx$>^x%x^>o m^^Mii€timi^m^\zm^v. 



wo 2004/053353 ^^T/JP2003/015932 

" - 15 - 

Vi. m^it. ^^rfA. Ti57 ij D- b U;P-:/^v?x>::iA^ 7KmYkTil7 U ox h 
U;i'-:/a'>?x>rfA. X5^k>-yntfl^>-i?x>3 7nfi-a-#:rfA. #8:7 

@a'&S5&« 1 . 5 mm^mmx^ ^t^mmiz +^75; >^ u - f mm^ s nj^cc mi^ 
m^m. mm. ^^m±m. ^mH-^mm^m:^m^vx. mm-^n^o urn 



wo 2004/053353 ^^T/JP2003/01S932 
" - 16 - 

^8gI(a)]S:rJt(b)Jc:^TJ:'5tC. 2^!^bJ® 0-3^ ^^>/t^« 6 0 1 tt. 



wo 2004/053353 ^^T/JP2003/01S932 

" - 17 - 

fi^sb<«, ^-ma^m^. mMmv^i. ~mm. ^mj^^ m^\it. \mMm^. 

^fc. mi^<D\^mmizmm-r^ejm-±. mi^e o 3(DWciii:^\^izMvx. m^o 
m^-^nx^^^o 

jimvft^^\z. mi^6 0 2(D[f^mm\z^m'r^\^m m^\it. ziAmom 
w 6 0 4 a«^ mi^e 0 3<Dmit:^mzMvx. m^i^xm^-^nx^^^r^i^. 
mi^(Dmmzw^xm^'t^yy>z^mQ 0 4\zML'X. ih^(Dmm-::^\^ m 
M^iRi) hs.^(D:^mzmi^i!)mMmm>'r^m\z\,t. ih^(D^m^mmeo4h 
tmi^mmmii<Dmiz^\:^:bwimt&in. (mmu) j;i<to. i^^ni^mi^p^mmiz^ 
vx^^m^<Dx. y^>z^mutmi^t0m\zmmmmi^^^\:^^o cio^-^. 
asBfcti. &m'r^mi^};Hmmf}^^\^^(D&m:^\^\ztif)mi:>^rcib. a^^M 
i$^iHmmt<Dm\z&.Tm^^^-of3iifv-:^:d^^^L'Xh. mmfsimmtj^m^ 



wo 2004/053353 ^^T/JP2003/015932 
" - 18 - 

6 0 4 a0SJ[jN->&lp]tlli:^rfRlJ;iM#:6 0 2 *t^g^lpig-r Sl^tCti. GBP^^fe^ 
#JMf::, 09 ;^ :7 a - >mm^(D<^^ <Dm.n ':f'7 7.'f-vifis^i^n.^^v 

0 4 acD^^^^®6 0 4 bi:^#:6 0 2 <D[Hmmt<Dmwmwjm\z\t. 

y^>i^^m^M^rcm\z'o\^^x^'rii)^. ^(D^mzj,tmzmwiufsi<. mm\z 
±.mvrc^'^\z. m8m(Dm'^%. y^>z^mu6 o 4<Dm.^Hmt. xu — 



wo 2004/053353 ^^T/JP2003/015932 

- 19 - 

^ • m^:^m\z\tmzpm\tf3i^^o ^^^m-t^y^yi^'^ucD^m^mmizrD 

0 1 Jc::feViTfi^ ^<7):PfiK^^T2&SM^7 0 2. 7 0 3 . XU-r^7 0 5 

4^;^^MJ&^t>(DTab§, C©:7 5 >>f^#©i£hg|5 6 0 4 a<Z)^i^^M® 7 0 4 b 

:JM,m<omm (o^^^^\z. n:^mzm^'r^y^'-/'^-^7 o 4 c ^mnrah 
(Dx^^o m.wi:^\^ (m90(a)fc*3tt§&^&^iRi) (Dm^^^xmmm 

^^>/^mm^vx. mmzmmtimmmm^M.m'^'&. mi^mzmn^nr^m 
mmyy y-jmmzn-^^mmij ^ti^\y^^ o \zmm.-^nr:id^>nmmifi^^. 
z.<Dm^. y'yy-j^mznvxmismzmwti^t-^nxm^nn^z.iiiiix'^ 
^(Dx. y^>-:^m^m-:^\^iz^m-^'^x. y>nmm(Dm.^mfWihm^ti 

:dAm(Dh(Di!AMlyX^>^o 

m^Jit. i^tbs m:^\^&mmm m^\t. ^i:^^) ^m^Vs mm(D^±^\z 

z.<Dmm^m:M,mmT^h(D'fyt;^^o :i(Dm^. ^m^zu. mmzi3.cm<Dmib 

^jz^izm^-r^zLtx. Mm^wxmMtjf)m4[:T^h<D%$>^o ^om^. 
m^it. ^i^m\zm^m^mir. -^mmmz$^^'r^m^^^'Dx:^<o 

^M(D£hm(D^^^mmt(DWi^^miz-z>\,^xm^^n\t. uT<Dm^x;^^o 
±SBa-^u-iCi$^>A^S6 0 1. 7 0 i\t. m±miz. mi^Q 0 2. 70 



wo 2004/053353 ,||^ ^^T/JP2003/015932 

~ - 20 - 

m^ntca^e 0 4 a. 7 0 4 a(DnM:^\^h]^n<D:^\^\zmi^6 0 2. 7 0 2 
•AmMmm-r^mz\t. tfig|5O^fe^^M®6 0 4b. 7 O 4b<i:M#:F«gM®i:0 

^^iizfsi^(Dx. ^<om^mmm.tfii!}^^\:^x. y^>i^miimi^ii<Dmizmu 
mm^^c?>o --^Ss m.^^^-^nfz.^%<Dikmi3\^hnx:':f5mzmm'^mnm 
mt^mz\s.. ih%(D^1^^^m^1fim.^}HmM\zmr^z.hu<. tsv^ihrn^^ 
mmz^\:.x^^. nnismzmti^ox. mumfiti^^\:>'^^<. y^y-j^ 
M}imwh(Dm\zmm.mm-tut.hjE^\^u^^o 

mvrc^^\Zs m^(D^mx^mmmzm^^^^ti)^x^^o ±my^> 
tfix^^cDx. -^Biz^rmrsimmizm^^^^hti^x^^o 

ir^zmmzw.m'mr)m'fx%^\f^o x^)-':f^mmvm^%<D\z'::>v^xn. 

[Hm.m^(D&^ij-fyt±^'r^(Dx. mm:f]. u^^^x^tm^mati^^^'t^^t: 
f)^-^mtf3i^o *fc> y^>i^mutmi^ii<DmK)nn^mz\t. y^y-jmu 
^::i2>s<D^f(^iE>m^\^tim^\zn.. mmzum-mmmm'r^^m.-h^ip.n^o $ 
^\z. ^)^-vmm^-on^zLt.\z^^x. m^#tt^fe^gi5j;Dp0T^;i^ 
f)mmx^^o ^(D^)=^-\-mm(D-m\z\t. ±mL'rz.^'^fs.^^^X)y^>-j 
m^^MtJ5\Pi\zBEmt^mmi)'^^^o :L(Dmm^m.n^z.ii\z^'^x. ^nmu 



VfO 2004/053353 ^^T/JP2003/015932 

" - 21 - 

c:(d:7 ^ >^^^fl5$Ja)$f * b 100 ( a) - (d) Jc^To 

^m-f^zLhiz^-DX. iiimtimmz^vx^'Dm^mizs.m-^n^ei^o)^!^ 
x\tmmm^(Dmmzxv -zf 8 0 5 ^^i^xmrn-^nx^^^^y ^ yz^mu 8 0 

4©3fA®ltag|58 0 4 aOj?^^jaa5£;^^(DiaJ^)"a:I^D^rbfe'b(^T2&§o 

>z^^u<D'^r)mm> yy>z^^Mm\z7.^-'^^:ffVxn^o yyyz^^m 
t7.^—^t^^mzmmt^^tx. mmr^y^yi^mum^ rfsitf-^a^ 
mizmm^m^f^ct -hj^x ^ § o yy> z^^u<Dmm-^m<D %<Dii it^xms^x 

$>^tV^^mM.i)'i$>^o y^>i^UU^^X::!AmtVXh^^^o 't<Dm(DM\z 



wo 2004/053353 ^^T/JP2003/015932 
" - 22 - 

^1 0 0(d) J*, ^i^SB^JC$ft:;^(^5"-/^-|ig^^ttfeaSB8 0 4 ai^mxrc 

a^^m-r^y^yz^muoj^mt. ±iBi^rc%(D\zmm-^n^mt;\tf3i< ^ 
^:^m-^mmMm(Dmysi^%(D^m.^'^tD'^x%^\,^o mpi\t. m^:^^^(omz> 



wo 2004/053353 ^^T/JP2003/01S932 
W . 23 - 

^Mm'r^mm<Dm\zm^rc5^—/'^—(DMMi!)m:^^v^'-/'^-^^9 o 2 

-A-gl5:^9 0 2 a^Wr^agB9 0 2<&5^b, ^1 lBI(c)«. y^>z^^U 

9 0 2 aJCi!>5fe< tfe— i^X^) ^^WTSflgU 9 0 2 ^1 
lEI(ci)tt. ^^OT^-Zt-gP^)- 9 0 2 aSr#-r-5— 'l*M©OllP9 0 2Sr^b> 

«Vi;^c*^^T^D#tte>tl. ^n^'n(DM0^1(D5^'-A-gB:a-9 0 2 a]^^© 
&gfc^s!Wy7X5^^;/^^;6ie»7^§«9 0 3 5&ty 5/ <i: bTif X$n. bo5&^ 
Di:@Jt$nfe4^^(Z)%>(^^^b. mi 10(f XU-:^9 0 4Sr:^M^T*ft 

mz-ssLOi^n^ntc^mo). 7=— /t^gp^9 0 2 a^^-r^ifhgi5 9 0 2<&^l. 
mi iEi(g)«. ^s^j^;;■r^MM©®^37^-A°->0M^l■v^fcag^J9 0 2tsot. 

^'^mm^mm'r^mmm§^(omm\z'^P'^xm^m^ • ^tfT-sjiiJcj^t). m 

$ii:;^ct^©:Jai;D -taD D^ISift^te^SS^bfe. mi 20(a)«^> 



wo 2004/053353 ^^T/JP2003/015932 

^1 2m\Z^t^o\Z. 5c^^A$JSrfflVi. y^>z^mU^%: 2 6. 6mm 
(SSS^) . y^>z^mum-^ : Smm . y y>>>^U'r-/'^- 

^ (flgp) ©jp$3mm (gssBt) , ^-/'^-i^f^Mm (^m^m) 

iZiaM^MV. rfA?gafA6 5/S (J IS K6 2 5 3 AM7^:x D ;>^ — iJ'— ) 

V. mi^^i^m^^y h sizxmmvTcm:. yymmm^^v-y.\z~m<t^v 

:/5^>*ii'g•b:^^i^U-x^_hfB>'^>i^a5^^©^f»Ig^5&^cm^b> i^^2 5. 

0 5/0. 1 0/0. 2 0/0. 5 0/1. 0 0/1. 5 0/2. OOHz<h^ 
1 3 SJC^^f o 

mi30{c:feViT. ^^^a. b, c. d. e. f. RD?g«, ^tl-6n. 
^igtl^O. 0 5Hz. 0. lOHz. 0. 20Hz. 0. 50Hz. 1. OOH 

z. 1. 50Hz.B:t;?2. 0 oHz (Dm^^izm^vrchjviz -ucvmmwii 

#i±4 0° <D:JaDDlHieam«jf^^fC:feViT. JEHIife (it! h;Vi57fiiJ|pIfe : ^ 1 2 

s<z)x^iRiiHis) m\z\%. Mmm (umm^m jcisdt. i. o~3. 2Nm 

Y>&iS]ifii^) m\z\-x. ^mm mmmmm izmcx0{i><Dmtu$>^%<D(D. 

-0. 5 1. 0 NmOtaDD h;W:J7 L/;0^^DT*5e>"r. :J31CD b;Pi7j^>t/jN$ 

^VT\f^^<Diimm\Zs lEmmmrcmzmm^mm^w^ti^mi^^n^o 

z.(D^-oy3i^mt. m^omm"^^. #icihi^^s;?>^3 e 0° ^m^r. vti^ 
hmmmiipir^mmmmm\zmm'r^u-^v-^y>/rmm\ztti^^i.\,>w\ix' 



wo 2004/053353 ^^T/JP2003/01S932 
" - 25 - 



wo 2004/053353 



- 26 - 



:T/JP2003/01S932 



n^n^ ^-fs:^ mm y^y -y^mu t^m^. ^<Dy^y -jmt \z 
(Dm^^<t^nm<Dmznmz^ii^-z>x'T—n—if'¥i\'^ e> nx^j d . ^\^xy=y 
y-^%M(ninmMiim^on^mz%^ir^^'D\zm^^nx\^^z.}z^t^mLiL 

4. w^3^3ic:feViT, Wi^yyy-jmio^mt. \±7.YyxivV^(om±mz. 

^h^m^tT^^ynmm.o 

-':f5^(Dm.^mmzm^-^nx\^^^^t.^^^t'r^yynmm.. 

6. mikm^--B(D\^^nmz^\>x. muy^y-j^mt. tfxh>0'y H55>^ 
mw-n^mntmti'^^nm-:}3^(D-'^x-^^A-^mzm^t^mzs y ^ >>'^fl5^^ 
cDjgii£®^m^i^M®i:j&^> y '7y-JW>MMmm(^^i^\f^mm\znt^m^:f3\z 

7. M^:^3~6 0Vi-rnj&^JC:feViT. MIB ^ >>^^^«^ h >D F;«>^ 

y^y-j^Mti^m^^ &mt!if^^cr> mm^^cf3i\f^^^\z}d7.hyuy\^\z 



wo 2004/053353 ^^T/JP2003/015932 
^ - 27 - 

10. m^mix\t2\z:^\^^x. mm^>/mmi}^u-^v-'^^>/'^mmx^ 

^Uizmm-^n^Mii^t^^'psmf3i^^^^m'r^mmmy^yi^mutf)^^tsi 

mm\zm-^i^f)^^f3i^am^m^. ^(Dam\t. m^woicScit^iRiJc^ifUT, m 
^vxm^z^n. i)^-omi^<Dmm.^\zm^'r^^'5\zm^-^nT\,^^:it^<^m. 

y9>-y^^<Dmmmm-^tLrceim<DmH:^j^t^M(D:^]^\zmMmmT^m\z. 

t ^ > t d^Sl 0 frt & nx V> S z: <»: ^: f S ^ >/^l^mo 

T. ^oy ^ >-ywiM(Dm^i^m^nrc&m(DM.H:^\Sitnc:^mizmMmm'r 

14. »^:^1 0-1 30Vimj6^lc:feViT. MIBOI^Oi^;^ < 'fe^fe^SP^J-d^ 



wo 2004/053353 ^^T/JP2003/015932 
^ - 28 - 



y/O 2004/053353 ^^T/JP2003/015932 

w 1/8 ^ 




wo 2004/053353 





wo 2004/053353 ||||^ ^^T/JP2003/015932 



4/'8 




wo 2004/053353 




;T/JP2003/015932 



5/8 





0.1Hz 


b " - 


0.2Hz 


c 


IHz 


d 


2Hz 


e 


4Hz 





[miom] 



(a) 



(b) 



(c) 



(d) 



804- 
805- 



804b 
804a 





805a 




804 



805a 



804-^ = 



801 



804b 



804a 

-805a 



804-^3 



804b 



804a 
805a 




901 



wo 2004/053353 



# 



(a) 



8/8 



'/JP2003/015932 



(b) 




45 



A 



[Hi 3111] 



a 0.05Hz 

b 0.10Hz 

c 0.20Hz 

d 0.50Hz 

e 1.00Hz 

f 1.50Hz 

g 2.00Hz 



g 



f e 




\ r\A 

. -v^.. 




» 


DSTERNAll 


Kl search report 


JntanaScmal ^>pIication No. 








PCT/JP03/15932 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI'' P16P9/00, P16P9/32, P16F7/08, F16F7/04, P16D63/00 



According to Intranational Patent Classification QPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI'' F16F9/00, F16F9/32, F16F7/08, F16F7/04, F16D63/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jit:siiyo Shinan Kbho 1922-1996 Jitsuyo Shinan Tordku Kdho 1996-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Tomkn Jitsuyo Shinan Kbho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, seardi terms use^ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of tiie relevant passages 



Relevant to claim No. 



JP 46-9172 Yl (Yokohama Kiko Co. 
01 April, 1971 (01.04.71), 
(Family: none) 



Ltd.) , 



Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 123316/1982 (Laid-open No. 
27341/1984) 

(Honda Motor Co. , Ltd. ) , 

20 February, 1984 (20.02.84), 

(Family: none) 

Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 69144/1983 (Laid-open No. 
174986/1984) 

(Honda Motor Co. , Ltd. ) , 

22 November, 1984 (22.11.84), 

(Family: none) 



1-9 



1-9 



1-9 



1^ Further documents are listed in the continuation of Box C. Q See patent femily annex. 



♦ Special categories of cited documents: "V 
*'A** document defming the general state of the art which is not 

considered to be of particular relevance 
"E** earlier document but published on or after the international filing "X" 
date 

"V* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document lefening to an oral disclosure, use, exhibition or other 
means 

document published prior to the international fiUng date but later 
than the priority date claimed 



later document published after the intemational filing date or 
priority date and not in conflict with die application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents* such 
combination being obvious to a person skilled in ^e art 
document member of the same patent &niily 



Date of the actual completion of the intemational seaidi 
04 March, 2004 (04.03,04) 


Date of mailing of the intemational search report 
16 March, 2004 (16.03.04) 


Name and mailing address of tiie ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



INTERNA' 



SEARCna REPORT 



Intexnanon^ 



Intexnanonai application No. 

PCT/JP03/15932 



C (Continuation). DOCUMENTS CONSIDERBD TO BE RM^ANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No- 114871/1988 (Laid-open No. 
36639/1990) 

(Mitsumi Electric Co., Ltd.), 
09 March, 1990 (09.03.90), 
(Family; none) 

JP 2001-330074 A (Unisia Jecs Corp.), 
30 November, 2001 (30.11.01), 
Figs. 43, 47 

& US 2001/23638 Al & DE 10112793 A 

JP 2002-349622 A (Julius Blum GmbH.), 

04 December, 2002 (04.12.02), 

& US 2002/170794 Al & EP 1260159 A 

& CN 1390515 A 

Microfilm of the specification and drawings 

annexed to the recjuest of Japanese Utility Model 

Application No. 16891/1974 (Laid-open No. 

108703/1975) 

(France Bed Co., Ltd.), 

05 September, 1975 (05.09.75), 
(Family: none) 

JP 11-299691 A (Katoh Electrical Machinery Co., 
Ltd, ) , 

02 November, 1999 (02.11.99), 

6 US 6178597 Bl 

JP 37-3523 Yl (Tetsukazu IMAI) , 
28 February, 1960 (28.02.60), 
(Family: none) 

Microfilm of the specification and drawings 
annexed to the request of Japanese Utility Model 
Application No. 148294/1982 (Laid-open No. 
52249/1984) 

(NEC Home Electronics Ltd.), 
06 April, 1984 (06.04.84), 
(Family: none) 



1-9 



1-9 



1-9 



1,2,10-16 



1,2,10-16 



10-16 



10-16 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



PCT/J PO 3/1 5 9 3 2 



A. mm<om-ri^^<o^ (hi^^wms (i po ) 






Int. Cl' F16F9/0 0 F16F9/3 2 

F 1 6D6 3/0 0 


Fl 6F7/08 


F 1 6 F 7/0 4 




naic^fTofcg/Mssw m^smff^ (i po > 






Int. Cl' F16F9/00 F16F9/3 2 
F 1 6D6 3/0 0 


Fl 6 F 7/0 8 


Fl 6F7/04 



B^m^mm0^<km 1922-1996 

02|ca^re^lK3g^Sl 1971-2004 

B5f:H^ffi3K|gS£^^ 1996-2004 

^^m^mmm^mi^m 1994-2004 



X 



JP 4 6-9172 Yl 
4. 0 1 iyr^V—ti:V) 



(MmrnxM^'^m 19 7 1. 0 



B^mmmmm&mmme 7-i233i6# iH:^mmmmm^ 
mmm<d:m 59-27341-^) <Dmmi^mivfcmmmRx^mm 

8 4. 0 2. 2 0 r % )) —tayj) 



1-9 



1-9 



* §lffiS:m<o:*^=?y — 



TYj l#t!:§ijg<^s>5S:ffiit-e*>oT. Sig:Jtii)tfc«i<^iiJi 
r&j p-z-^^'vh^r 5 y-^cSfc 



04. 03. 2004 



1 6. 3. 2004 



■^im!>mfr (I SA/J P) 
®®»-^l 0 0-8 9 1 5 

jmm^'mm.ii^m=.-r b 4# 3 # 



3W 



9 3 2 9 



mSS#-§- 03-3581-1101 rtlfe 3368 



:m^*PCT/I SA/2 1 0 (i^2-i-i>) (1 9 98^7^) 



ISffiS#^ PCT/J PO 3/1 5 9 3 2 



X 



X 



B:^mmmwx^^mmm5 8-69i44-^ (B:^mmmMM^^ 
mm<ikm 59-174986-^) (omwi^mtvrcmmmRxj^m^ 

8 4. 1 1. 2 2 (^T^y— JfcU 

u^mnmw\M^m\^mQ 3-ii487i-^ iu:^mmmi^^^ 
m.^m<ikm 2-36639-^) (Dmm\z.^H\^fz.mMmiSLx:^mm<D 

F^WSr^ bfc-^-f ^nz7^ jVK ( ^ y ^ m^^^^t) 199 
0. 0 3. 0 9 (7t5 j&u 



JP 2001-330074 A m^^^- 
200 1. 1 1. 30, 043, I1I47 
&US 2001/23638 Al 
&DE 10112793 A 



JP 2002-349622 A (>?cl "^y^T^ ':f/VJ^ 
V^:7h :x^J^. If—. ) 200 2. 1 2. 0 4 

&US 2002/170794 Al 

«&EP 1260159 A 

&CN 1390515 A 

0:*:S^ffltf^^^mM4 9-16890-^ <^^im%m^n.^m. 

mk'jm 50-108703-^) (o^m\^m^\^tz.mm'Bixmm 

9 7 5. 0 9. 0 5 (^T^y^'fcb) 

JP 11-299691 A CdPSm^^^^t) 1 9 9 9. 1 
1. 0 2 
&U S 6178597 Bl 

JP 37-3523 Yl (^^^— ) 1960. 02. 28 

0*S^ffil^^^ll^tt}l^5 7-148294-^ (0:*:a^ffiff^^ 

mm.<km 59-52249-^) <i:>wm\cm^\^fzymmmmm 

^;^t*^^tt) 1984. 04. 06 (37 7- 5: y — J^^L) 



1-9 



1-9 



1-9 



1-9 



1,2, 10 
-16 



1, 2, 10 
-16 



10-16 
10-16 



:m^PCT/I SA/2 1 0 (!R2'<-$?©1K#) (1 9 9 8^7^) 



